[bookmark: _Hlk37418177]3GPP TSG RAN WG1 #108	R1-2202269
e-Meeting, February 21st – March 3rd, 2022

Agenda item:		5
Source:	Nokia, Nokia Shanghai Bell
Title:	On configuration of p-MaxEUTRA and p-NR-FR1
Document for:		Discussion and Decision
Introduction
RAN5 sent an LS to RAN1, RAN2 and RAN4 on configuration of p-MaxEUTRA and p-NR-FR1 when the UE is configured with EN-DC in R1-2200873/R5-217995. According to the LS: “There are different opinions on whether the IEs p-MaxEUTRA and p-NR-FR1 shall be configured by the network when UE works in EN-DC connectivity mode.”
	According to clause 7.6.1 of TS 38.213, the IEs p-MaxEUTRA and p-NR-FR1 shall be configured to UE so that UE could determine the power transmission behaviour in the SCG, such as scaling down or dropping the transmission.
However there is an opinion that those IEs are indicated as optional in TS 36.331 and TS 38.331 and that UE operation for the PC 1.5 UE is specified by the normative text in TS 38.101-3 clauses 6.2B.1.1 and 6.2B.4.1.1. In addition some company believes if IEs p-MaxEUTRA and p-NR-FR1 are absent, value of 26dBm should be assumed and used as the default, although no default value is specified in TS 36.331 and TS 38.331.



ACTION: 	RAN5 kindly request RAN1 feedback on whether the RAN1 specifications require that the IEs p-MaxEUTRA and p-NR-FR1 are always configured by the network when UE works in EN-DC connectivity mode.

[bookmark: _Hlk510705081]Discussion, Observations and Proposals
38.213 can be read so that it is trying to imply that the network would need to configure the two parameters to the UE when it is the EN-DC mode. However, the parameters are only relevant when the gNB wants to configfure a semi-static power sharing mode, or in dynamic power sharing mode the overall Tx power of one or both RATs needs to be limited below the nominal maximum for whatever reason.
There is no reason to require the configuration of p-MaxEUTRA and p-NR-FR1 for dynamic power sharing case (subject to UE capability), or if the LTE and NR uplink transmissions are time multiplexed. If the parameters are not configured, the UE behaviour should be clear, each RAT follows the rated power class and dynamic power sharing is applied. Furthermore, this was not the original RAN1 intention, as agreed iun RAN1#90, where the agreement should be understood so that the p-MaxEUTRA and p-NR-FR1 can be configured up to their upper bound. 
	[bookmark: _Toc490832597][bookmark: _Toc491681454]6.1.7.1		Power sharing mechanism
Including power sharing mechanism for LTE-NR dual connectivity, NR carrier aggregation and dual connectivity 
Limit to 1 contribution per 1 company/organization/university
R1-1713289	Discussion on UL Power Sharing for LTE-NR Dual Connectivity	Guangdong OPPO Mobile Telecom
R1-1713478	Power sharing for LTE-NR dual connectivity	Qualcomm Incorporated
R1-1714118	Power Sharing Mechanisms with LTE-NR DC and NR DC	InterDigital, Inc.
R1-1714460	Power Sharing for LTE-NR Dual connectivity	Ericsson

R1-1715083	WF on power sharing on MR-DC		AT&T, Bouygues Telecom, China Telecom, China Unicom, Deutsche Telekom, KT Cop. , NTT-Docomo, Orange, Telecom Italia, T-Mobile USA, Vodafone, Sprint
R1-1715090	Way forward on power sharing for LTE-NR NSA operation	Ericsson, CATT, Nokia, NSB, Samsung, Huawei
R1-1715185	Way forward on power sharing for LTE-NR NSA operation	Ericsson, CATT, Samsung, Mediatek, Nokia, NSB
Agreements:
1. At least for LTE-NR NSA operation
0. Maximum allowed power values for LTE (P_LTE) and NR (P_NR) are set separately
0. i.e., when UE is configured for NR, P_LTE can be configured up to P_cmax and  P_NR can be configured up to P_cmax. 
0. e.g. P_LTE + P_NR > P_cmax or P_LTE + P_NR = P_cmax
0. Signaling details for P_LTE, P_NR are left to RAN2, RAN4.
0. Note: ‘P_cmax’ is a limit that is similar to ‘The configured maximum UE output power’ that was specified for LTE.
0. Note: The network will still have flexibility to prioritize or reserve certain NR transmission power depending on network implementation
0. All UEs are mandated to handle P_LTE + P_NR = P_cmax while handling of P_LTE + P_NR > P_cmax depends on UE capability
0. At least, when DL/UL LTE sTTI/reduced UE processing time based operation is not configured for the UE, if total transmit power exceeds P_cmax when there is simultaneous NR and LTE UL tx, 
5. For NR, UE scales down/drops NR transmission and NR power scaling details are left to UE implementation (note: it is not intended to have RAN4 test from RAN1 perspective)
0. If there are two or more UL carriers, the power scaling or tx dropping can be performed for each of the UL carriers separately or jointly up to UE implementation
5. For LTE, no change in power control procedure
0. FFS the case when DL/UL LTE sTTI/reduced UE processing time based operation is configured for the UE
0. The following is FFS
7. The case when P_NR is configured such that P_NR < P_cmax, and UE can use power up to P_cmax in NR when it knows that there will be no UL transmission in LTE by semi-static configuration (e.g., measurement gap, DL/UL configuration)

R1-1715237	Draft LS on power sharing for LTE-NR Dual Connectivity	Ericsson
Agreed in R1-1715313



Observation 1: There is no functional need to configure the p-MaxEUTRA and p-NR-FR1 when dynamic power sharing or TDM sharing is used.
Observation 2: The p-MaxEUTRA and p-NR-FR1 need to be configured when LTE and NR transmissions can take place at the same time and semi-static power sharing is used, e.g. because the UE doesn’t support dynamic power sharing, or if there is some other reason why the network wants to cap the max Tx power of each RAT individually.
Proposal 1: Consider clarifying the above in TS 38.213 
Proposal 2: Send a response LS to RAN5 according to the two observations above.

